Abstract. Lean supply chain management (LSCM) is a research theme that is currently developing. This research objective is to offer LSCM frameworks of the palm oil industry in Indonesia. LSCM frameworks from Jasti and Kodali [6] were adopted, where seven of the eight pillars were chosen because they were in accordance with the palm oil industry. The seven pillars are including information technology management, supplier management, elimination of waste, customer relationship management, logistics management, top management commitment, continuous improvement. The simple additive weighting method (SAW) is used to measure and rank 39 LSCM frameworks subelements that are breakdown from 7 selected pillars. Three of the most important subelement is the long-term supplier partnership, seven waste throughout the supply chain, and value stream mapping.
Introduction
Today in global competition, physical displacement of goods has an important role in the efficiency and profitability of an industry. This moving goods system is expanding into supply chain management (SCM). Since it was first introduced by Oliver and Webber [1] the term "Supply chain" as a science developed rapidly . Masteika and Cepinskis [2] defines the supply chain as an overall activity of a raw material product supply to the customer, including supply of materials and parts, development and assembly, storage and monitoring of inventory, acceptance and management order , distribution through all channels , delivery to consumers and information systems needed to monitor all activities. Meanwhile supply chain management (SCM) is the activity of coordinating and integrating all of the above activities into an ongoing process.
Before SCM concept developed, there are developed in advance lean manufacturing concept. Lean manufacturing was first developed at Toyota Motor Company since 1960 [3] , this system implemented several changes which initially put on the optimization of machines and work stations to impose on product flow through the whole process, applying production according to actual demand (rightsizing), improving self-monitoring capabilities of equipment to ensure quality (Jidoka), designing layout processes to facilitate sequences of operations, studying and increasing the speed of setups to enable rapid change and use of Kanban to coordinate the pull production form to connect one work stations with previous and after work stations, and also connect companies with suppliers and allow JIT supply [4] . Lean manufacturing is a collective concept that begins by identifying value-added and non value added in the process, where non-value added is considered as a waste so it needs to be reduced. Bakas, Govaert and Langdeghem [5] states lean manufacturing focuses on shortening the timeline between customer order and shipping, as well as cutting costs and improving quality by identifying waste in the value stream.
The concept of lean manufacturing and supply chain management is integrated and led to a new concept of lean supply chain management (LSCM) . Vitasek et. al. [6] defines LSCM as a set of organizations that are directly linked by upstream and downstream flows of product, services, information and funds collaboratively working to reduce costs and waste by streamlining what is needed to meet consumer demands. LSCM Framework has grown widely in various types of industries, but no one has proposed for the palm oil industry, where Indonesia is the largest producer of crude palm oil (CPO) in the world.
According to data from the joint press release of Indonesian palm oil entrepreneurs [11], Indonesia's palm oil industry in 2016 reached 35.57 million tons with details of 32.52 million tons of CPO and 3.05 million tons of PKO. While in 2017 there was an 18% increase in palm oil production, where CPO production was 38.17 million tons and PKO was 3.05 million tons, bringing the total Indonesian palm oil production to 41.98 million tons.
Afonso and Chabita [7] proposed LSCM framework for SME and Jasti and Kodali [6] proposed LSCM Framewok for general industry, this paper is different beacause proposed LSCM Framework specific for palm oil industry. Jasti and Kodali [8] conducted a review of LSCM articles from 1988 to 2013, where from 748 articles he found 30 LSCM frameworks. After classifying and analyzing it, He propose a new framework with 8 main pillars. The purpose of this study is to establish LSCM frameworks for palm oil industry in Indonesia by making the 8 pillars of LSCM frameworks by Jasti and Kodali [8] as the basis of its foothold.
Research methodology
The study was conducted in six main stages: (1) describing the supply chain of palm oil industry in Indonesia, (2) describing the problems in the palm oil supply chain in Indonesia, (3) acquiring the eight pillars of lean supply chain management frameworks by Jasti and Kodali [8] , (4) describes the suitability of the eight pillars of LSCM Frameworks by Jasti and Kodali [8] with the palm industry in Indonesia, (5) Breakdown of the eight pillars of LSCM frameworks by Jasti and Kodali [8] into sub-elements that can be applied to the palm oil industry in Indonesia. Finally (6) validate LSCM Frameworks pillars and sub-elements arranged using the SAW method.
Figure out palm oil industries supply chain in Indonesia
Palm oil industries supply chain in Indonesia can be seen in Figure 1 . Palm oil plantations in Indonesia consist of three types, including nucleus estates (owned by the company) , plasma estate, and private farmers' estate. All of the plantations have scheduled to harvest their FFB (fresh fruit bunches).Transportation department of palm oil company then scheduling the number of truck that will transport TBS from the plantations. FFB brought from the plantations was received at the weighbridge and then loaded in the loading ramp. From loading ramp TBS is inserted into the sterilizer station, here TBS is boiled using steam produced by a boiler integrated in the mill. The boiled FFB is then move in a threshing station to separate the palm fruit with the bunch. The empty bunches are then partially crushed as mixed in composting, while for palm fruit move to digesting station, where the boiled palm fruit is chopped and stirred while given steam, after stirring it is pressed to separate the cake from the nut. Nut then to the kernel station. While the portion of the fiber is headed to the boiler as fuel, and the crude oil goes to the clarification station. Crude oil is separated by mixed water and the dirt mixed in the clarification station, from this station CPO is then distributed to storage tanks for storage. CPO in the storage tank is then transported by ship to the refinery company. In general, the refinery process consists of physical refining and chemical refining processes. From palm oil refinery companies are sent to manufacturing companies as the raw material or complementary raw materials such as soap factories, cooking oil factories, food, biofuels, cosmetics. The resulting derivative products of palm oil are then circulated through retailers to reach consumers.
Figure out problems on the supply chain of palm oil industry in Indonesia
Palm oil industry has long supply chain from plantations until it becomes a final product such as cooking oil, soap, cosmetics, biofuels. There are several companies that own their own plantations, own mill, own refinery, and manufactured companies that use CPO as their own raw materials, for companies with upstream to downstream entities rather easier to manage their supply chain but for some companies that has different ownership of each entity from upstream to downstream is much more difficult to manage its supply chain. It is common for palm oil mill to stop because the storage tank is full, there is no buyer of CPO or late shipment schedule.
In plantations, after harvesting some berondolan left behind and not transported to the mill, it is losses. Fertilization waste due to poor fertilization process also often occurs. The efficiency FFB transportation to the mill somehow is less considered. The process on the mill itself is often not achieved because the FFB harvest from the plantaions is partially unripe and a lot of waste is included in the FFB transported. The use of water in the mill is often poorly controlled. The amount of oil losses in the mill is often high due to poor boiling or inefficient press due to unfit machinery. For CPO that is stored too long in the storage tank, the quality can be decreased where the FFA increases, this will make the price decrease due to increase processing costs in the refinery.
Acquaired eight pillar LSCM Framework from Jasti and Kodali [8]
Eight pillars of lean supply chain management (LSCM) of Jasti and Kodali [8] in this study acquired for palm oil industry but not for sub-element, because it will be evaluated first on suitability with palm oil Industry. These eight pillars including information and technology management, supplier management, elimination of waste, JIT Production, customer relationship management, logistics management, continous improvement. Elimination of Waste Waste from waiting time in the press station due to waiting too long because setups in sterilizer station is not suitable, waste due to overproduction of CPO while there is no purchase contract from buyer, waste because the delivery of FFB not transported all due to the lack of truck. All waste can be eliminated with pillar elimination of waste. 4 JIT Production The JIT principle is less applicable to process industries such as the palm oil industry. So this pillar removed in LSCM frameworks for palm oil industry. 5 Customer Relationship Management
Describe the suitability eight pillars of LSCM by Jasti and Kodali [8] with palm oil industry in Indonesia
Continuous evaluation of customer feedback, post sales service is an example of an application of CRM that can be applied to any supply chain in the palm oil industry. 6 Logistics Management Material handling can be assigned to the mill, effective logistics network design can be applied in sending FFB to the mill, sending CPO to refineries. 7
Top Management Commitment Employee empowerment in supply chain can be applied, leadership development can also be used. at all levels of leadership in each level. 8 Continuous Improvement Value stream mapping can be used and identifies all activities that are valuable or not valuable in the supply chain.
Lean supply chain management (LSCM) pillars that are compatible with the palm oil industry are information technology management, supplier management, elimination of waste, customer relationship management, logistics management, top management commitment, top management commitment, continuous improvement. Strategic supplier development (S6) Supplier evaluation and development (S7) Long-term partnership supplier (S8) Supplier involvement in design (S9) Supplier feedback (S10) Supplier proximity (S11) Cost-based negotiation with suppliers (S12) Joint decision towards cost savings (S13) 3
Breakdown LSCM pillars to some sub-element for palm oil industry in Indonesia

Elimination of Waste
Standard product and process (S14) 5S (S15) Seven waste throughout the supply chain (S16) Visual control (S17) LSCM framework for palm oil industry in Indonesia at this stage is proposed with 7 pillars with 39 sub-elements in it.
Validate using simple additive weighting method (SAW)
The basic concept of SAW is find the sum of the weighted performance rates in all atributed [9] . At this stage, starting with 39 sub-elements of LSCM frameworks for palm oil industry will be given weight with the criteria of lean supply chain performance used by Arif-Uz-Zaman and Ahsan [10] adopting from SCOR model including cost (decreasing cost) , time (repair of operating time) , quality (product quality improvement) , and flexibility ( increased flexibility) . All criteria is suitable to the context of palm oil industry since all of this is needed.
The second stage we give criteria percentage weight. The weight of the criteria in this study we make the same is 0.25, with the assumption all criteria have same rate of importance. Next we assess each sub-element based on these four criteria. All score of subelement LSCM frameworks for palm oil industry in four criteria can be seen in table 3. Forth step is normalization of data, it was calculated as follows: All are calculated like how we calculated above, the result can be seen in Table 3 .The fifth stage is rank all sub-element by multiplying the weight of each criteria as follows: Enterprise resource planning system = (0.875) (0. 25) + (1) (0. 25) + (0. 764) (0. 25) + (0. 764) (0. 25) = 0. 851. After calculating the score is then sorted by the highest value. All score of sub element and the rank can be seen in Table 3 . 
Conclusion
LSCM Frameworks for palm oil industry in Indonesia has seven pillars including information technology management, supplier management, elimination of waste, customer relationship management, logistics management, top management commitment, continuous improvement. From the seven pillars in breakdown produce 39 sub-element with the order of importance shown in Table 3 , where three of the most important sub-element is tong-term supplier partnership, seven waste throughout the supply chain, and value stream mapping. While for the three lowest sub-elements are organization structure and associated relationship, specification of value in terms customer point view, and continuous evaluation of customers feedback.
